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FOREWORD 


Ohis document presents results of vr>rk performed D P Associates, Inc. , 
Huntsville, Alabama, under Ccaitract NAS8-31458 (SB420-8 (a)-75-C-122) for the 
George C. Marshall Space Flight Center, Data ^sterns Laboratory, 'fechnical 
co-3i:dinatian was through Mr. Frank Crumbley, Mr. Douglas Tbcmas and Mr. James 
Mabry. 


ABSTRACT 


This report presents the simulation program of the science and engineering 
data management system for Space Shuttle. The programming language used was 
General Purpose Simulation System V (OS). The data flow was modeled from its^ 
origin at the experiments or subsystems to transmission from Space Shuttle. 

Mission 18 was the particular flight chosen for simulation. First, the general 
structure of the program is presented and the trade studies which were performed 
are identified. Inputs required to make runs are discussed followed by identi- 
fication of the output statistics. Some areas for model modifications are pointed 
out. The appendices contain a detailed model configuration, program listing and 


results. 
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SPACE SHUTTLE DATA MANAGEMENT SYSTEM SIMULATION 
Introduction 

The data management system for Space Shuttle is a complicated arrangement 
of interconnected devices which carry several types of data simultaneously. 
Understanding the Interrelationships of data flowing through this system and 
how actions of one set or burst of data effect the progress of other data by 
analytical study is a prohibitively complicated task. When it is realized that 
over four hundred Space Shuttle flights are planned, each with a similarly com- 
plicated data management system, the need for simulation becomes apparent. 

The objective of this task was to write a simulation of the data manage- 
ment system using GPSS (General Purpose Simulation System) in such a way as to 
determine possible bottlenecks, loses of information, and other changing effects 
on data under alternative conditions. As a basis from which future expansion 
can be made the program developed handles science and engineering data from its* 
origin at the mission experiments and subsystems to transmission from one of three 
signal processors onboard shuttle. Mission 18 was chosen as a representation case 
for simulation. The data generated by detached payloads and the GPC (Gerieral 
Purpose Computer) were not considered. 

GPSS is a discrete event simulation language which allows the programmer 
to set up a model of a system with the relationships between the parts or blocks 
of the model defined. Units, called transactions, a^-e then generated and sent 
through the program. They proceed in a way defined by the model. 
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Black lines are science data 
Red lines are engineering data 


Data Flow Model 
Fig. 1 















Research Methodology 


Assun iptlon 

All data which flows through the simulation is in bits. One unit of siimi- 
lation clock time is *01 hours or 36 seconds. This unit was chosen to achieve 
simulation of the entire seven day (16800 time units) mission with reasonable 
computer run times and still allow sufficient resolution in the generation of 
data. Thus, if an experiment has an output rate of 30 thousand bits per second 
there would be 30 x 36 or 1080 thousand bits generated in one time unit. In 
each time unit that data is generated a transaction is created and the data 
flow associated with that time unit is assigned to the transaction as a para- 
meter, The transaction then enters the model. Each block in the model (shown 
in figure 1) has a transfer rate associated with it which represents the handling 
capacity of the block in bits. This is the amount of data the block can handle 
in one time unit and is defined as a storage capacity in the program. Appendix 
A gives a more detailed description of the model configuration. (The module 
numbers in Appendix A correspond to the numbers in the blocks of Figures 1, 3, 4 
and 5) . 

Experiment Schedules 

A schedule of experiments from Mission 18 was used to create a tape for 
input to the GPS S model. A data flow rate is associated with each experiment 
so that each time unit an experiment is scheduled to be running that experiments* 
flow rate is piit on a transaction. This data represents scientific Information, 
Engineering data from the experiments is generated at a constant rate. This Con- 
stant rate simulates monitoring and control of experiments. All data from sub- 
systems are classified as engineering data. These bit rates are the Sum of a 
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constant rate and a rate keyed to, and calculated as, a percent of the exDeriment' 
data flow rate. 

Downlink Schedule 

The schedule for sending signals from the shuttle is part of the simulation 
program rather than on a separate device which has to be read in, as is the experi 
nicnt schedule. This inclusion is possible because the downlink availability is 
considered to be cyclic on a per day basis. Therefore, only one day's schedule 
need be initialized and the following days are programmed to be derived from the 
first day. 

Data Flow Modules 

The simulation was modularized for ease in programming and documentation. 
These modules are outlined in Figure 2. The first module is the creation of the 
input tape and is separate from the main program. Modules 2, 3 and 4 run conse- 
cutively on the program listing with the exception that Part 3 of modules 3 and 
4 are combined. The graphical output section is considered part of the downlink 
schedule, module 5, 

Figures 3-5 illustrate the parts of the model used in each module. 

Trade Studies 

Four modifications to the basic system configuration were run to obtain in- 
^isht into the behavior of the model. These modifications are listed in Figure 6. 
The results are shown in Appendix C. 
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I nput Requirements 

The simulation program was written for the IBM 360 at MSFC* The job cards 
necessary to access this machine and to make the experiment tape available are 
shown below. 

JOB CARD 

// EXEC GPSSV,PARM=B 

/ /GPSS . D JBTAPl DD UNIT=TAPE9 , V0LUME=SER=A0614 , LABEL= ( , BLP ) , 

// DISP= (OLD, KEEP) 

//GPSS.DINPUTl DD * 

The experiment tape contains a fullword matrix shown in Appendix D. Each 
column represents the start of an experiment. The rows are the start times (in 
hundredths of hours), the experiment numbers (107 is XCN-007, 44 is XEQ-044, the 
rest aj.*e XOP experiments) and the duration of the experiment respectively. A 
FORTRAN program was also written to convert the experiment schedule cards given 
to cards suitable for input to the tape program. 

If changes in block capacities are required they can be implemented by 
changing the storage definitions. Changes in the percent of data allocated to 
branches in the data flow are made in the variable definition statements. In 
order to Investigate the effects of changes in data rates associated with e^ch 
experiment the function definitions would be altered. The first number of each 
pair of numhers in the function represents the experiment and the second number 
is the corresponding data flow rate in K bits per time period. 

Output Characteristics 

The most informative parts of output are the storage statistics. This 
section lists each block that was used. The outputs are shown in Appendix B. 
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For the experiment and subsystem computers the average contents, entitles and 
average tlme/unlt are contained in the section titled "User Chains." User 
Chain 4 is the experiment computers and User Chain 16 is the subsystem computer. 
In both sections "Entitles" is in thousands of bits. Under the "Facilities" 
section facility 50 represents the downlink availability "Average Utilization 
During Total Time" is the percent of time the downlink is available during the 
missions. 

The amount of data lost is given under "FuHword Savevalves." Numbers 2 
thru 16 correspond to the block numbers shown in Figure 1. If a block number 
is not present no data was lost at that point. The contents are in thousands 
of bits. 

The block, counts at the beginning of the output section are keyed to the 
program lisclng and give the number of transactions which have^ entered a pro- 
gram block (a line of code in GPSS is called a block, these blocks are not the 
same as blocks in the model) . 

The graphical output gives a representation of the status of various model 
blocks at 6 hour intervals. The graphs for experiment and subsystem RAU and I/O 
blocks as well as the KU Band signal processor block represent maximum contents. 
The other graphs represent current contents. These current contents blocks will 
not show any data unless it is being delayed at the block no matter how much data 
has gone through. This is because any data that goes into a block and is not de- 
layed will immediately leave that block and since the graphs are made at the end 
of the time unit, nothing will appear as current contents (See Figures 7 thru 15). 


SPACE SHUTTLE DATA SYSTEM SIMULATION 
PROGRAM MODULES 


Module Description 

X Experiment Data Input (Experiment Science Data and 

Subsystem Engineering Data) . 
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Experiment 
Part 1. 
Part 2. 

Part 3. 
Part A. 


Science Data 
Experiment td I/O 

I/O to Computer. Computer to I/O to 
Payload Data Interleaver to transmit. 
I/O to KU-<Band or V. R. Rec. 
Experiment to KU-Band or H. R. Rec. 


3 Experiment Engineering Data 

Part 1. Experiment to I/O 

Part 2. I/O to Computer. Computer to I/O to 
Payload Data Interleaver. 

Part 3. Payload Data Interleaver to transmit. 


4 Subsystem Engineering Data 

Part 1. Subsystem to I/O 

Part 2. I/O to Computer. Computer to I/O to 
Payload Data Interleaver. 

Part 3. Payload Data Interleaver to transmit. 


5 Downlink Schedule 



Figure 2 
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MODIFICATIONS TO BASIC DATA SYSTEM CONFIGURATION 


Modification 1: Capacity of high rate recorder 

increased by 25%. 


Modification 2: Capacities of experiment and 

subsystem computers increased by 50%. 

Modification 3: KU-Band Signal Processer failure 

50 hours into mission. 


Modification 4: Competing requirement for Downlink 

resulting in 10% decrease in Downlink availability 


Figure 6 
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FIGURE 15 SC 0 NTENTS OF SUSSVSTEH CPU AS A FUNCTIDN OF TIME 


Mod^l Modl E i catlon 

In order to make sensitivity runs it is necessary to change certain program 
statements. This can be done in many cases in the same compilation since GPSS 
allows certain changes to be made and the program to be then run again. 

For modification one (Figure 2) the storage capacity of the high rate recorder 
was changed in the storage definitipn card, statement 229. For modification two, 
storage definitions for 4 and 16 were increased 50% to represent a corresponding 
increase in computer capacity. In order to fail the KU Band signal processor in 
modification three, it was necessary to add a section that would generate a trans- 
action when failure occured and fill the KU Band thus preventing any actual data 
from entering. Modification four required changing the initial cards in module 5. 
The time span for each acquisition was reduced 10%. 
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Appendix A 

SYSTEM MODULE I/O CONFIGURATION 



1 Experiment 

• Science Data 

• Inputs: None 

• Outputs: Complied from mission schedule. 

• 95 percent direct transmission. 

• 5 percent transmitted to RAU. 


• Engineering Data 
• Inputs: None 

s Outputs: Transmitted to RAU. Rate 3KBPS. 


2 Experiment RAU 

s Science Data 

• Inputs: From Experiment at rate compiled from 

mission schedule. 

a Outputs: Transmitted to Experiment I/O at IMBPS. 


9 Engineering Data 

• inputs: From Experiment at 3KBPS. 

9 Outputs: Transmitted to Experiment I/O at IMBPS. 


3 Experiment I/O 

• Science Data 
9 Inputs: 

9 Experiment RAU at IMBPS. 

9 Experiment Computer at 8KBPS. 

9 Outputs: 

• Experiment Computer at 8KBPS; thru Experiment I/O 
to Payload Data Interleaver at 8KBPS. 

• To Variable Rate Recorders (Downlink not available) 
or to FM Signal Processor (Downlink available, KU 
BAND Signal Processor not available) or KU BAND 
Signal Processor (Dovmllnk available) at IMBPS. 
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Module 


Configuration 


• Engineering Data 

• Inputs: 

• Experiment RAU at IMBPS. 

• Experiment Computer at IMBPS. 

• Outputs: Payload Data Interleaver at IMBPS. 


4 Experiment Computer 

• Science Data 

• Inputs: Experiment I/O at 8KBPS. 

• Outputs: Experiment I/O at 8KBPS. 


• Engineering Data 

• Inputs: Experiment I/O at 8KBPS. 

• Outputs: Experiment I/O at 8KBPS. 


5 High Rate Recorders 

• Science Data 

• Inputs: Experiment at rate compiled from mission 

schedule. 

• Capacity: 30MBPS input; 36,000 M bits total. 

• Outputs: KU BAND Signal Processor at 30MBPS. 


• Engineering Data 
N/A 


6 Variable Rate Recorders 

• Science Data 

• Inputs: Experiment I/O. 

• Capacity: 30MBPS input; 36,000 M bits total. 

• Outputs: KU BAND Signal Processor at 30MBPS 

or FM Signal Processor at 5MBPS. 


• Engineering Data 
N/A 
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Module 


Configuration 


7 Payload Data Interleaver 

• Science Data 

• Inputs: 

• Experiment I/O at 8KBPS. 

• Payload Signal Processor (omit), 

• Outputs; DACBU at 16KBPS. 


• Engineering Data 

• Inputs: 

• Experiment I/O, Subsystem I/O at 64KBPS. 

• Payload Signal Processor (omit). 

• Outputs: DACBU at 64KBPS. 


8 DACBU 

• Science Data 

• Inputs: Payload Data Interleaver at 64KBPS 

• Outputs: Network Signal Processor at 64KBPS 


• Engineering Data 

• Inputs: 

• Payload Data Interleaver at 64KBPS. 

• GPC lOB (omit). 

• Outputs: 

• Loop Recorder at 128KBPS. 

• Network Signal Processor at 128KBPS. 


9 Loop Recorder 

• Science Data 
N/A 


• Engineering Data 

• Inputs: DACB at 128KBPS. 

• Outputs: FM Signal Processor at 128KBPS. 


10 


FM Signal Processor 
• Science Data 

• Inputs: Variable Rate Recorder at 5MBPS. 

• Outputs: Ground at IMBPS. 


• Engineering 

• Inputs: Loop Recorder at 128KBPS. 

• Outputs; Ground at IMBPS. 



Mod u 1 o ConfiRuration 

11 Network Signal Processor 

• Science 

# Inputs: DACBU at 64KBPS. 

• Outputs: Ground at 96 or 192 KBPS or KU-BAND Signal 

Processor at 192KBPS, 


• Engineering 

• Inputs: DACBU at 192KBPS. 

• Outputs: Ground at 96 or 192 KBPS or KU-BAND Signal 

Processor at 192KBPS. 


12 KU-BAND Signal Processor 

• Science Data 

• Inputs: 

• Experiment at rate determined by mission schedule. 

• High Rate Recorders at 30MBPS. 

• Variable Rate Recorders at 30MBPS. 

• Network Signal Processor at 192KBPS. 

• Outputs: Ground at 30MBPS. 

• Engineering Data 

• Inputs: Network Signal Processor at 192KBPS. 

• Outputs: Ground at 30MBPS. 


13 


14 


Subsystem 

• Science Data 
N/A 

• Engineering Data 

• Inputs: None 

• Outputs: RAU at 3KBPS plus 10 percent of experiment 

data rate compiled from mission schedule- 


Subsystem ilAU 

• Science Data 
N/A 

• Engineering Data 

• Inputs: Subsystem a 3KBPS plus 10 percent of experiment 

data rate compiled from mission schedule. 

• Outputs: Subsystem I/O at IMBPS. 
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Module 


Conf igur a t ion 


15 Subsystem I/O 

• Science Data 
N/A 

• Engineering Data 

• Inputs: 

• Subsystem RAU at IMBPS. 

• Experiment Computer at 8KBPS. 

• Outputs; 

• Experiment Computer at 8KBPS. 

• Payload Data Interleaver at IMBPS 


16 


Experiment Computer 
• Science Data 
N/A 


• Engineering Data 

• Inputs: Subsystem I/O at 8KBPS. 

• Outputs: Subsystem I/O at 8KBPS. 
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Appendix B 


• * 0 P 5 S V - 0 S V E R S 1 D N 

I 8 K PROGRAM PRODUCT 573 A-X 52 (VXH 3 J 


REALLOCATE COM# 59500 

R E^LOCATE f AC r 50 tSTD, 25»L0& »1 tF5V rSOO »BVR,l «CHA»20 .TAB . I 


STATEMENT 

NUKBcR 

1 


tr 




I 

00 

I 


Program ListiTig 





Vj to 


COHHENTS 


BIhOCK 

NUHBcK »wOC OPERATION AtB»C»0*£»FiG»H»I 

** #• 
•• 0. P. ASSOCIATES. INC. ** 

#*••#••••••*•*•*»••••**•'•*•*•*•**•*••**♦*•••****•***•*••*•************** 

*»***^*»**********#**************'»***********«'************************'*** 

• MACRO DEFINITION FOR TRANSMISSION OF AU. DATA TO NEXT UNIT 


I 

'^o 

I 


TRNSA STARTMACRO 

XA 

«F 


GATE SNF 

TEST G£ 

ENTER 

BUFFER 

LEAVE 

TRANSFER 

ENCHACRO 


no, nc 

#0,PF3,#E 

OO.PF3 

SB ♦ PF 3 
,SG 


MACRO DEFINITION FUR TRANSMISSION OF PART DATA TO NEXT UNIT 
SA (TRnSP HACRUI » SE ITRhSA MACROI 

SF CTRNSP MACROI * «A (TRNSA MACROI 

SH ITRNSP HACRJi » SF (TRNSA MACROI 

TRNSP STARTMACRO 
SA ASSIGN SB.SC.PF 

SPLIT 1.S0 

PRIORITY SE 

ASSIGN 3.SI.PF 

ADVANCE 1 

TRANSFER ,SF 

SO ASSIGN 3.SG,PF 

TRANSFER tSH 

ENCHACRO 


•macro OEFINITION for delay TRANSMISSION TO. NEXT UNIT 

• SA INAITA MACROI » SC (TRNSAMACROI 

• SO (NAITA MACROI ■ SA (TRNSA MACROI 


SAITA STARTMACRO 


SA 


PRIORITY 

QUEUE 

ADVANCE 

DEPART 

TRANSFER 

ENDMACRO 


SB 

SL.PF3 

1 

SC.PF3 

.SO 


•MACRO definition FOR TRANSMISSION OF ALL DATA TO SIGNAL PROCESSOR 


TMIT A STARTMACRO 


SIATEMcNT 

tibHozK 

k 

5 

6 
7 
d 
9 

10 

U 

u 

13 

\k 

15 

16 

17 

18 

19 

21 

22 

23 

29 

25 

20 

27 

28 

29 

30 

31 

32 

33 
39 

35 

36 

37 

38 

39 

90 

91 

92 

93 
99 

95 

96 

97 

98 

99 

50 

51 

52 ' 

53 
59 
55 
5o 
57 
5d 




iA 


CATE SNF 

TEST CE 

ENTER 

BUFFER 

LEAVE 

TERHINATE 

ENUHACRO 


nBfHC 

#0»PF3#jE 

#e,PF 3 

#B,PF3 


MACRO DEFINtTiaM FOR TRANS HI SSTON OF PART DATA TO SIGNAL PROCESSOR 
iA ITMItP MACRO) * tE (THITA^^H^^ 


THITP STARTMACRO 


iA 


ASSIGN 

SPLIT 

ASSIGN 

transfer 

ENOHACRO 


iBfiCfPF 

IfiP 

3tiF»PF 

fi£ 


P MACRO DEFlNiTION FOR TRANSMISSION OF ALL DATA TO V* R* RECORDER 


RECOA STARTHACRP 


iA 


ASSIGN 
CATE SNF 
TEST GE 
ENTER 
TRANSFER 
ENDMACRO 


5,Pf3fPF 
iB riC 
iO»iE,iF 
iB t iE 
fiC 




MACRO DEFINITION FOR TRANSMISSION OF PART DATA TO RECORDER 


RE COP STARTMACRO 


iA 


assign 

ENTER 

ASSIGN 

savevalue 

ASSIGN 

TRANSFER 

ENDMACRO 


iBtiCfPF 

#D « iC 

iEtiJfPF 

iltiC 

3fiF 

fiH 


. P 
♦ 
0 


MACRO PEF I NIT I ON OF RECORDER DUMP t ALL DATA 


DUMP A STARTMACRO 


iA 


GATE U 
GATE SNF 
TEST GE 
LEAVE 
TRANSFER 
ENOHACRO 


SOtiB 

iCriD 

iErPF3,iF 

iG,PF5 

»iH 


m macro OEFTNiT ION OF RECORDER DUMPt PART DATA 


OUMPP St ARTMAeRO 


i A 


ASS i ON 
SPLIT 
PR lORiTY 
advance 

ASSIGN 


iBriCfPF 

itiJ 

io 

iE 

JiiltPF 


59 

60 
61 
6Z 
63 
6C 

65 

66 

67 

68 

69 

70 

71 
U 

73 

74 

75 

76 

77 
76 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 
9i 

94 

95 

96 

97 

98 

99 
100 
ICI 
102 

103 

104 

105 

106 
lOT 
108 
109 

no 

111 

112 

113 

114 

1 15 




r 






. »^ia#w?ns4 lffe»ti»meci , lrnfg ! ! »’iji ».«i C«4 


fe»ew«g»«iTa 'hwwfjjwst^^ ^ 


c~ 


TRANSFER 

fAF 




ii6 

AS 5 TON 

3 m HG 




117 

LEAVE 

AH,PF5 




118 

ENOHAeRO 





119 

iUHPl STARTHACRD 





120 

TRANSf ER 

f AA 




121 

ENOMACRO 





122 






123 

* MACRO 0£f INiriON FOR DELAY TO 

NEXT 

pownlink 


1 2<P 






12S 

DLAYl STARTHACRO 





1 26 

A A fR IQRITY 

AB 




1 27 

AO VANCE 

V5 




12S 

rRANSFER 

f#C 




129 

ENOMALRO 





130 






131 

• macro OEFlNUtl 

3N FOR DELAY ONE 

TIME 

UNIT IN 

RECORDER DUMP 

1>2 






133 

DL A Y2 STARTHACRO 





134 

4k PRIOkiTY 

m 




Iji> 

ADVANCE 

t 




136 

TRANSFER 

f#C 




137 

ENOHACRQ 





133 

0 





139 

» MACAO OEFINITION FOR RECOROINC 

DATA 

i LOST AT 

RECORDERS 

140 






141 

LdSEO STARTHACRO 





142 

fA SAVE VALUE 

«B*,PF3 




143 

TERMINATE 





144 

ENOHACRO 





145 

♦ 





146 

* MACRO DEFINITION FOR COMPUTER 

LOAD 

ROUTINE 9 

PART 1 

147 

0 





I4d 

COMPA STARTHACRO 





149 

4TA TEST OE 

#B,PF3,AC 




150 

ENTER 

A0,PF3 




151 

RE LINK 

AOfFIFO 




152 

E NOMACRO 





153 

4 





154 

• MACRO DEFINITION FOR COMPUTER 

LOAD 

ROUTINE# 

PART 2 

1 55 

■0 - ; 





156 

CQMPB STARTHACRO 





157 

tA TEST G 

ABfOtRC 




158 

ASSIGN 

4,AB,PF 




159 

SPLIT 

1 » AO 




160 

ENTER 

RErAB 




161 

transfer 

rAF 




162 

#0 ASSIGN 

if AOfPF 




lo3 

ENOHACRO 





164 






165 

• MACRO OEFINITION FOR COMPUTER 

LOAD 

ROUtINEf 

P AR T 3 

166 






16 7 

COMPC ST/iRTHACRO 





168 

lA SPLIT 

1#AB 




lt>9 

QUEUE 

AC 




170 

SFIJF 

AC 




171 

oepakt 

At 




172 


no 


UNLINK »C,«E,1 

SPLIT l,«F 

RELEASE nC 

TERMINATE 
ENDHACRO 

• MACRO OEFlNlTldN FOR COMPUTER LOAD ROUTINE, PART A 
COHPO STARTMACRO 


UA 

5E UE 
BUFFER 

#B 


TEST E 

PF3ftC, to 


RELEASE 

TERMINATE 


to 

TEST L 

tC,PF3ftE 


ASSIGN 

3.«F,PF 


TRANSFER 

t tG 

tE 

ASSIGN 

3,JH,PF 


ASSIGN 

2ftI»PF 


RELEASE 

Ub 


SAVEVALUE 

UJfPFB 


LINK 

ENOMACRO 

Mb f LI FQ 


• MACRO DEFINITION FUR COMPUTER LOAD ROUTINE, PART 5 

CGHPE STARTMACRO 
nA SAVCVALUE 

SAvevALue #l,pf2 
5AVEVALUE ^D»PP3 
TERMINATE 
ENOHACRO 


■■■ 

♦ EQUATE STATEMENTS 


RAUEX 

EQU 

2fS 

10 EXP 

EQU 

3rS 

CPUEX 

EQU 

4,5 

HRREC 

EQU 

5,S 

VRREC 

EQU 

6,5 

POINT 

EQU 

7,S 

OACBU 

EQU 

8,S 

LMREC 

EQU 

9,5 

FMSIG 

EQU 

iC,S 

N2SIG 

EQU 

11 rS 

<U5IG 

EQU 

12,5 

RAUSU 

EQU 

14, S 

T05U8 

EQU 

15»S 

CPUSU 

EQU 

16, S 


• SraRACE OEFlNlTiGNS 


2 

STORAOE 

36000 

3 

STORAGE 

36C00 

4 

STORAGE 

263 

5 

storage 

36000000 
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174 

175 

176 

177 

178 
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160 
181 
162 
183 

164 

165 
186 
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186 

189 

190 

191 

192 

193 

194 

195 

196 

197 
193 
199 
2C0 
201 
202 
203 
2G4 

205 

206 
207 
2C3 
209 
2 IQ 
^11 
212 
2 13 
^14 

215 

216 

217 

218 
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222 
2 23 

224 

225 

226 
227 
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6 

STORAGE 

36000000 

7 

STORAGE 

230 A 

8 

STORAGE 

A608 

9 

STORAGE 

A608 

1 0 

STORAGE 

36000 

11 

STORAGE 

6912 

12 

STORAGE 

1C30000 

14 

STORAGE 

36000 

15 

storage 

36000 

16 

6 

STORAGE 

288 


* VARIABtE STATEHENrS 



1 

VARIABLE 

PF4-I 


2 

FVARIABLE 

PF3*.95».5 


3 

VARIABLE 

X23-PF3 


4 

variable 

PF3-X23 


5 

VARIABLE 

X50-CI 


6 

VARIABLE 

(2L00*PF3I^HX2( ItPFAl 


7 

VARIABLE 

X21-PF3 


8 

VARIABLE 

PF3^X21 


9 

variable 

PF3-PF9 


11 

VARIABLE 

X25-PF3 


12 

VARIABLE 

PF3-X25 

i 

13 

FVARIABLE 

Pf3*.05*.5 

1- 

14 

FVARIABLE 

PF3*.90«-.S 

r 

1 5 

FVARIABLE 

(>F3».10*. 5 

T': " 

' 1 ■ 

16 

VARIABLE 

PFl-l 

CO 

17 

VARIABLE 

PFl ♦! 

CO 

. 1 

18 

VARIABLE 

C1*17 


19 

VARIABtE 

MX2< 1,1 1-900 


20 

VARIABLE 

HX2I l,PFl)-NX2ll,V16l 


22 

, VARIABLE 

PF3-R2 


2 3 

‘ VARIABLE 

PF3-R3 


24 

VARIABLE 

PF3-R4 


25 

variable 

PF3-R5 


26 

V ARt ABLE 

PF3-R6 


27 

VARIABLE 

PF3-R7 


28 

VARIABLE 

PF3-R8 


29 

variable 

PF3-R9 


30 

VARIABLE 

PF3-R10 


31 

VARIABLE 

PF3-R11 


32 

VARIABLE 

PP3-R12 


34 

variable 

PF3-R 19 


3 5 

variable 

PF3-R 15 


3 6 

FVARIABLE 

55/ 10C0000*.5 


37 

FVARIABLE 

S6/1000000*.5 


41 

variable 

PF3-PF10 

i ; ■ 

42 

VARIABLE 

100*M»PL0TA 

' -V; 

■ • 43 ; 

VARIABLE 

130»N»PL0TA 


44 

VARIABLE 

160>M»PL0TA 

i , 

45 

V AR I AB LE 

190»M$PLOTA 

[: ■ ' j ; 

46 

VARIABLE 

220»N»PLOTA 


47 

VARIABLE 

; 250*NJPLOTA 


48 

VARIABLE 

2&0>N$PLOTA 

1 ■ ■ ■ ! ' 

49 

VARIABLE 

310*N»PLOTA 


50 

VARUBLE 

390*t*$PL0TA 
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Z30 

231 

232 

233 
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23o 

237 
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24C 

241 
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24i 
2^4 
2^5 

246 
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2 75 
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279 
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2S1 
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263 
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FUNCTICN D£F INITIONS 


• DATA FLOW RATES FOR EXPERIMENTS 
FLOn function PF2.09 

I, 86AC/A. 1080/5, 10 8C/6t«690/7 ,8640/8 ,360/1 2t 309/44,3 6000/107,18000 

• DATA FtOM RATES FOR SUeSYSTEMS 
FLOHl FUNCTION PF2,09 

1,0/4,1080/5,0/6,0/7,8640/8,0/12,0/44,36000/107,18000 


riOOULE 2. 


eXPER IMENT SCIENCE DATA 




• PART i. EXPERIMENT TO I/O 


INPUT EXPERIMENT OATA FROM JQBTAPE 
JOBTAPE J0aTAl,5EQl f730 


2 

seal ASSIGN 

4,PF3,PF 

3 

TEST LE 

PF4,0,aLIU 

4 

TERMINATE 


5 

8L1T2 ASSIGN 

3,FN»FL0M,PF 

6 

TRANSFER 

,LU0P1 

7 
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1 

8 

LOOP! SPLIT 

I,8t.Kl 

9 

to CP 

4PF,LNITS 

10 

TERMINATE 



* INPUT FOR EXPERIMENT SCIENCE DATA, PART 4 

11 

8LI11 5PEIT 

1 ,SEC 16 


• INPUT FOR SUaSYSTEH Eh&INEERlNC DATA 

12 

SPLIT 

86' 

1 ,M00L4 


• EXPERIMENT RAU 

A' ^ . 

13 

RAU ASSIGN 

3»V13»PF 


• TRANSMIT ALL DATA TO EXPERIMENT RAU 


T ft NS A MACRO 

RAUSG»2»NAIT2«R2»PARt2f RAUENtlOSEG 
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2»«AIT2 

15 

TEST GE 
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16 

RAUEN ENTER 

2*PF3 

17 
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18 

LEAVE 

2,PF3 

19 

TRANSFER 

flQSEG 


• TRANSMIT PART DATA TO EXPERIMENT RAU 


TRNSP MACRO 

PART2,10,R2,MOVP2,12,RAUSG,PF10,RAUEN,V22 
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21 
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22 
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24 
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TRANSFER 
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27 

TRANSFER 

fftAUEN 
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^ DELAY TRANSHISSION ONE TIHE UNIT 
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HA ITA MACRO 
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31 
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32 

TRANSFER 
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♦ EXPERIMENT 

I/O 
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^ transmit 

ALL lata TO EXPERIMENT I/O 
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337 

33 
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337 

36 
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337 

37 

LEAVE 
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38 

transfer 
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# transmit 

PART DATA TO EXPERIMENT I/O 
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39 

P ART3 ASSIGN 

1C.R3.PF 
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4,0 

SPLIT 

lfM0VP3 
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PRIORITY 

16 
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42 

ASSIGN 

3,V23tPF 


339 

43 

ADVANCE 
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339 

44 

TRANSFER 

tlQSEG 


3j9 

45 

M0VP3 ASSIGN 

3rPF10»PF 


339 

46 

TRANSFER 

riOENT 
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• DEtAY TRANSHIiSION ONE TIME UNIT 


340 


HAITA MACRO 

HAlT3«15t3r lOSEG 
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WAIT3 PRIORITY 
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341 

43 

QUEUE, 
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341 
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50 

DEPART 
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51 

TRANSFER 

• lOSEC 
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52 
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If EXCPU 
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• PERCENT uF 
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ASSIGN ■ 

3,Vl4fPF 
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transfer 
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• PART 2, I/O TO COMPUTER. COMPUTER TO PAYLOAU DATA INTERLEAVER TO 
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ASSIGN 
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• TRANSMIT 

DATA TO experiment COMPUTER 
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CQMPA MACRO 
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58 

5CCPU TEST GE 

R4fPF3, FOURS 


3 58 
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ENTER 
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C0HP8 MACRO 

FOURS iR4,FQURC,FaUR0 f4r FOUR A, V9 
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61 

FOURS TEST G 

R4,0tFuURC 


ASSIGN 
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SPLIT 
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64 

ENTER 


6$ 

TRANSFER 
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66 

fOURD ASSIGN 



COMPC MACRO 

PCUi<CtFDURA,4fF 

67 

FOURC SPLIT 

1,F0URA 

68 

QUEUE 

4 

69 

SEllE 

4 

70 

DEPART 

4 

71 

FOURS UNLINK 

4,F0URFrl 

72 

SPLIT 

IfBUFFA 

73 

RELEASE 

4 

74 

TERMINATE 



CQMPO MACRO 

BUFF4.4rX2l»F0l 

75 

BUFFA SEIZE 

4 ■ 

76 

BUFFER 


77 

TEST E 

PF3,X 21, FOURG 

78 

RELEASE 

4 

79 

TERMINATE 


BO 

FOURG TEST L 

X21,PF3, FOURH 

81 

ASSIGN 

3,V8,PF 

82 

TRANSFER 

,FQURE 

83 

FOURH ASSIGN 

3,V7,PF 

8^ 

ASSIGN 

2,X20,PF 

35 

RELEASE 

4 

86 

S AVEVALUE 

4-,PF3 

87 

LINK 

4, LIFO 


COHPE MACRO 

F0URF,21f20,4* 

88 

FOURF S AVEVALUE 

21, PF 3 

89 

SAVEVALUE 

2C,PF2 

90 

SAVEVALUE 

4 + ,PF3 

91 

TERMINATE 



• PAYLOAD DATA INTERLEAVER 


TRANSMIT ALL DATA TO PAyLOAD DATA INTERLEAVER 
macro P0PRT*7.HATE7,R7,PIEC7tPAyEN,DAC5i; 

CATE SNf 7.WATE7 

test CE R7,Pf 3.P1EC7 

ENTER 7,PF3 


TRNSA MACRO 
POPRT GATE SNf 
TEST GE 
PATEN ENTER 
BUFFER 
LEAVE 
TRANSFER 


7,PF3 

,DACSG 


TRANSHlT PART DATA TO PAYLDAO DATA INTERLEAVER 
TRNSP MACRO P IEC7 *10«R7»TRVL7rl6»PDPRTtPF10»PAYEN»VA7 

PIEC7 ASSIGN lCfR7 ,PF 

SPLIT 1 ,TRVL7 

PRIORITY 16 

ASS70N 3tV27*PF 

ADVANCL 1 

TRANSFER ,PDPRT 

IRVL7 ASSIGN 3,PF10,PF 

transfer .payen 

' DELAY TRANSMISSION ONE TIME UNIT 

MAITA MACRO MATE? »15, 7, POPRT 


359 

359 

359 

359 

359 
j59 
3o0 
3 60 
3o0 
3o0 
3 60 

360 
3oC 

300 
3 60 

361 
361 
3 61 

301 
361 
361 
361 
361 
361 
361 
3 6l 

361 
3ol 
3ol 

362 

362 
362 
joZ 
3 63 
3 6^ 

3 6 b 
367 
367 
3c,7 
367 

367 
3o7 
3o7 

368 

369 
3o9 
3 b if 
:>69 
369 
369 
369 
3o9 
369 
3 70 
371 



371 

371 

371 

371 

371 

^7^ 

jj7> 

37^* 

3 75 
j 7o 
3 7o 
37 d 
^ 7o 
37o 
3 76 
37o 

377 
3 78 
3 73 
3 7o 
3 78 

378 
376 
3 7o 
3 73 
376 

379 
3bC 
3 SO 
3oC 
360 
3 80 
360 
3bl 

3 

3e3 

3B4 

3 65 

380 
j87 

338 
3o9 
^69 
33V 
3 89 
3 69 
389 

339 
3v0 
391 
391 
3 91 
^91 

391 

392 
3 93 
3*/'# 



TRAN5HIT ALL 

DATA TO NETWORK SIGNAL PROCESSOR 


TMItA KACRO 

N55N0,11.SPTL8,R11,SUH11 

141 

N55ND GATE SUF 

U.SPILB 

142 

TEST GE 

Rll.Pf3,SUMU 

143 

ENTER 

11»P?3 

144 

BilFFER 


145 

LEAVe 

llfPF3 

146 

TERMINATE 



• TRANSMIT PART DATA TO NETWORK SIGNAL PROCESSOR 


TMl TP MACRO 

SUMll ,10#R1 1#5PIL8#NSSN0,V31 

147 

SUM 11 ASSIGN 

IC.RllfPF 

148 

SPLIT 

1#5PIL8 

149 

ASSIGN 

3 tV 31, PF 

150 

TRANSFER 

tNSSNO 

151 

SPIL8 SAVEVALUE 

8^rPF3 


♦ PART 3. 1/0 TO KU-BANO OR V.R. RECORDER 


* DOWNLINK AVAILABLE? 

152 

i . ■ ■ 

D0NN4 GATE U 

' 8 ' ' 

5C . VkREC 

» - 

* KU'BANO 



• TRANSKIT ALL DATA TO KU-BANO 

l:; 

THITA MACRO 

KUS£G#12#VRREC#R12#PRT12 

1 15 3 

KUSEG GATE SNF 

12»VRREC 

P ^54 

TEST GE 

R12,PF3»PRT12 

f 15 5 

ENTER 

12,PF3 

P 156 

BUFFER 


15 7 

LEAVE 

12,PF3 

r 155 

TERMINATE 



♦ TRANSMIT PART DATA TO KU-BAND 


TMITP MACRO 

PRT12,10,Rli.VRREC,KUSE&.V32 

■159 

PRT12 ASSIGN 

1C,R12,PF 

160 

SPLIT 

1, VkREC 

i 161 

ASSIGN 

3,V32,PF 

; 162 

TRANSFER 

A 

, KUSEG 


■W ■ ■ : 

• V.R. RECORDER 



* TRANSMIT ALL DATA TO V.R. RECORDER 


RECOA MACRO 

VRREC»6.L0SE6fR6#PF3#PART6#0UMP6 

lo3 

VaREC ASSIGN 

5,PF3»PF 

164 

GATE SNF 

6tL05E6 

i 165 

TEST GE 

R6#PF3#PART6 

r 166 

ENTER 

6,PF3 

^ 167 

TRANSFER 

•0UMP6 


^ TRANSMIT PART DATA TO V.R. RECORDER# LOSE PART DATA 


RECOP MACRO 

PART6#10rR6,6rllrPF10rPFU#DUMP6,6^rV26 


PART6 ASSIGN 

iC,R6,PF 

169 

ENTER 

6,R6 

170 

ASSIGN 

U#V26#PF 

1 ^ 

SAVEVALUE 

b^rPFll 

iMn 

ASSrCN 

3»PF1C 

^SiT3' ^ 

transfer 

♦ GUMP 6 


iMB&iiltiiMat) Ei 




■■ ■■ 


395 
39o 
390 
39o 

396 
396 
39o 

396 

397 
j>9B 

398 
398 
^98 

398 

399 
ACO 
^C1 
402 
4C3 

404 

405 
4Cb 

407 

408 

409 

410 
410 
410 
410 
41C 
410 

410 

411 

412 
412 
412 
412 

412 

413 

414 

415 

416 

417 
417 
417 
417 
417 

417 

418 

419 
419 
419 
4 19 
419 

419 
*•19 

420 




DUMP V.R. RECORDER 


TO (1) KC-8ANDf (2J fM SIGNAL PROCESSOR 


DUMP ALL DATA TO KU-6AND 


3UKPA MACRO 


0UHP6 t DLAY6 1 12t DMP6A tR12fPTAl2»6tRUS£G 


174 

D0HP6 GATE U 

5C,0LAY6 

175 

GATE SNF 

12,0MP6A 

176 

TEST CE 

R12,PP3,PTA12 

177 

LEAVE 

6»PF5 

173 

TRANSFER 

,KUS£G 


* DUMP PART 

data to KU-BANO 


OUMPP MACRO 

PTAl2tlO.R12f At 

17 9 

PTA12 ASSIGN 

1C,R12,PF 

ISO 

SPLIT 

ItMOVU 

181 

priority 

A 

13 2 

advance 

0 

15 3 

ASSIGN 

3tV32tPF 

184 

TRANSFER 

,DMP6A 

lb 5 

M0V12 ASSIGN 

3,PF10 

186 

LEAVE 

6.PF5 


JUMP I MACRO 

KUSEG 

187 

TRANSFER 

tKUSEG 


* DUMP ALL 

data to FM-BANO 


OUMPA MACRO 

Dh?6A,OLAY6tlOi 


0NP6A GATE U 

CATE 5NP 
TEST GE 
LEAVE 
TRANSFER 


50t0LAY6 

ICtOLAGA 

r10.PF3,PTA12 

6.PFS 

,FHSEC 


DUMP PART DATA TO FM BAND . uaz. unvftt. 

macro PTAIO ti0,R10tA,l*DUMP6fPF10»6iV3AiM0V06 

ASSIGN ICrRlOjPF 

SPLIT 1.MUV06 

PRIORITY A 

ADVANCE I 

ASSIGN 3tV3A,PF 

TRANSFER ,DUMP6 

ASSIGN 3,PF1C 

LEAVE 6»PF5 

MACRO FHSEG 

TRANSFER tFMSEG 


DUMPP 

PTAIC 


NOV06 

JUHPl 


DLAYl 

OLAYG 


OLAY2 

DLA6A 


DELAY UNTIL DCRNLINR AVAILABLE 


macro 0LAY6 t3»0UMP6 

PRIORI lY 3 

ADVANCE V5 

TRANSFER ,DUMPG 

delay one TIME UNIT 
MACRO DLAGAtltOUMPG 

priority 1 

advance 1 

TRANSFER ,0UMP6 


PRIORITY 
ADVANCE 
TR ANSF ER 


F.M. SIGNAL PROLESSOR 

transmit ALL Data to f.m. signal processor 


tmita macro 

FHSEG GATE SNF 


FPSEG#10*0UMP6»Rl0tPRTl0 

It r DU HP 6 




421 

422 

423 

424 
4 24 
424 
4 24 

424 
4 24 

425 
42o 
42b 

426 
4 2 b 
42b 

4^0 

4 2o 

426 
42b 

427 

427 

428 
424 

429 
4a:9 
429 
429 
4^9 
4 30 
431 
431 
431 
431 
431 
4 31 
431 
431 

431 

432 

432 

433 

434 
434 
434 
434 
436 
4J6 
4 3o 
4 36 
4 j6 
437* 
436 
439 
4 40 

44 1 

442 
4 42 


R10»PF3,PRTX0 

1C,PF3 


TEST OE 
ENTER 
BUFFER 

LEAVE 10»PF3 

• TRANSMIT PART DATA TU F.M. SIGNAL PROCESSOR 

TiilTP MACRO PkTl0*10»Rl0t0UMP6*FMSE6fV30 

PRTIO ASSIGN ICtRlO.PF 

SPLIT I,OUHP6 

ASSIGN 3.V30.PF 

TRANSFER .FMSEC . , 

• RECORDER FILLED. DATA LOST ( IN SAVEVALUE 61 
L0SE6 SAVEVALUE 6*.PF3 

TERMINATE 

• PART 4. EXPERIMENT TO RU-BANO OR H.R. RECORDER 


OCUNLINK AVAILABLE? 


220 

SECT4 ASSIGN 

3.V2.PF 

221 

GATE U 

50. HRREC 


* KU-BANO SIGNAL 

PROCESSOR 


• 

* TRANSMIT ALL 

DATA TO KO-BANO 


TMITA MACRO 

KUS I G . 1 2 .HR REC . RI2 * SECl 2 

222 

KU5IG GATE SNF 

12, HRREC 

223 

TEST CE 

R12.PF3.SECI2 

22A 

ENTER 

12.PF3 

22 5 

BUFFER 


226 

LEAVE 

12rPF3 

22 7 

TERMINATE 



• TRANShlT PART DATA TO KU-BANO 


TMITP MACRO 

S EC 12 » 10 .R12.HRREC . RUSI C 

22 d 

SEC 12 ASSIGN 

1C.R12.PF 

22 9 

SPLIT 

1 .HRREC 

230 

ASSIGN 

3.V32.PF 

231 

TRANSFER 

.KUSIO 


.R. RECORDER 

transmit all DATA TO H.R. RECORDER 


RECDA MACRO HKREC .5.LUSE5»R5.PF3»PART5t0UMP5 

HRREC ASSIGN 5.PF3,PF 

GATE SNF 5, LOSES 

TEST 6 E MS .PF 3, PARTS 

ENTER 5.PF3 

TRANSFER .DUMPS 

TRANSMIT PART DATA TO H.R. RECORDER 
RECDP MALRO PARTS .10 .R5 .S . 1 1. PF IO.PF 1 1 .DUMPS 

PARTS ASSIGN IC.R5.PF 


MALRO PART5*10.R5.S.I1.PFIO,PFII,OUMPS,5*.V4I 

ASSIGN iCfHSrPF 

eNieK 5tR5 

assign II *V41,PF 

SAVEVALUE 
assign 3rPF10 

TRANSFER , DUMP 5 


AAa 

AA2 

44A 
4 A A# 

4AA 

A 

AAV 

A50 

<♦51 

A52 

AS3 

ASA 

A55 

A 56 

A57 

A5d 

A5V 

AoO 

A60 

A 60 

AoO 

AoO 

A 60 

A60 

A61 

A62 

A 64 : 

A 6 Z 

A62 

A62 

Ao3 

AoA 

A65 

A 60 

Ao7 

A67 

A67 

A67 

A 67 

A67 

Aod 

A69 

AoV 

AC>9 

At*9 

AoV 

A 69 

A 69 





LOSES SAWEVALUE 5*,PE3 
24,4 TERMINATE 

• DUMP H.R. RECORDER TO KU-SAND 

• DUMP ALL DATA TO KU>BANO 

DUMPA MACRO DUMPS *DLAY5 tlE » 0LA5A »R12 #SEA12 t 5 tRUS IC 

245 DUMPS CATE U 5C,0LAT5 . 

246 CATE SNF 12.ULA5A 

• 247 TEST CE R12,PF3tSEA12 

248 LEAVE S,PF5 

247 TRANSFER ,KUSIC 

• DUMP PART DATA TO KU-BANO 

OOHPP MACRO SEA12f lO#R12»4tO*OLA5A»PF10f5,V32.MOVE5 

253 SEA12 ASSIGN 1C,R12,PF 

251 SPLIT I, MOVES 

252 PRIORITY 4 

253 ADVANCE 0 

254 ASSICN 3.V32.PF 

255 TRANSFER ,DLA5A 

256 MOVES ASSICN 3»PF10 

257 LEAVE StPFS 

JUNPl MACRO KUSIC 

25S TRANSFER , KUSIC 

i » delay UNTIL DChNLlNK AVAILABLE 

I DLAYl MACRO 0LAY5,3,DUMP5 

f 259 DLAY5 PRIORITY 3 

260 ADVANCE VS 

261 TRANSFER .DUMPS 

• DELAY one time UNIT 

0LAY2 MACRO DLA 5A . 1 .DUMPS 

262 OLASA PRIORITY 1 

263 ADVANCE I 

264 TRANSFER .DUMPS 

■ 

♦♦ HOOULe 3. EXPEkIHENT ENGINEERING DATA 


I - ' # - . 

,\,w: INPUT £XPEkIH£NI DATA 

b" 

^ 265 CENtR!AT£ If *20C» lA775# l0f25PF 

266 ASSIGN 3tI08, PF 

'r » 

i ♦ PART 1« EXP Ek I HE NT TO I/O 

I : • EXPERIhENT {lAU 

■ ,♦ 

♦ TRAliSfUT ALt DATA TO experiment liAU 
f TRNSA MACRD RAUPT fZf H0L02» R2# 50ME2, RAUCO, lUPRT 

h 267 RAUPt GATE 5NF 2,HGE02 

\ 268 TEST GE R2fPF3fSQME2 


A7C 
471 
4 72 
473 
4 74 
4 75 
4 76 

477 

478 

47^ 
A 79 
4 79 
4 79 
4 79 
4 80 
481 
481 
4 81 
461 
481 
431 
481 
4ol 

481 

482 
4 82 
48> 
^84 
4 84 

484 
<•8 4 

485 
4 3o 
4b» 
466 
4 86 

487 

488 

489 

490 

491 
4 92 

493 

494 

495 
49o 

497 

498 
4 99 
5Cd 

501 

502 
5Cj 
504 
504 
5C4 



atPF3 



504 
504 
5C4 
5C4 
5C5 
506 
5C6 
5C6 
506 
5 Co 
5Co 
SOo 

506 
5C6 

507 

508 
5 08 

50 8 
508 

508 

509 

510 

511 

512 
51i 

513 
513 
513 
513 
513 

513 

514 

515 
515 
515 
5 15 
515 
515 
515 
515 

515 

516 

517 
>17 
517 
517 
517 

517 

518 

519 

520 

521 
5 22 

523 

524 
54^5 



EXPERIMENT COMPUTER 


C OM P A 
EOCPU 

FORE A 
COMPB 
FOREO 


PORED 
C OM P C 
FOREC 


FOREE 


CONPO 

BUPE4 


F0RE6 


FOREH 


COMPE 

POREF 


transmit DATA TO EXPERIMENT COMPUTER 
MACRO EOCPU »RA»FOREBf A,FOREA 

! TEST OE R4tPF3fFOREB 

ENTER A,PF3 

I MACRO F0REe»R4»PUREC»F0RE0t4tF0REA,V9 

I test 6 RA.O, FOREC 

ASSIGN <,,RA,PF • 

SPLIT I, FOREO 

ENTER 4,R4 

transfer t fore a 

t SPLIT ItFOKEA 

QUEUE 4 

SEIZE 4 

DEPART 4 

E UNLINK AtFOREF»I 

SPLIT 1,BUFE4 

release 4 

0 MACRO^*^^ BUFE4 f4,X23*FORE6»FOREHfV4»FOREE#V3»X22f4- 

4 SEIZE 4 

BUFFER 

TEST E PF3.X23.F0REC 

release 4 
TERMINATE 

6 TEST L X23,PF3, FOREH 

assign 3.V4tPF 

TRANSFER t FOREE 
;H ASSIGN 3*V3,PF 

ASSIGN 2tX22*PF 

release 4 

SAVEVALUE 4-rPF3 
LINK 4, LIFO 

•E MACRO FQREF»23t22»4» 

•F SAVEVALUE 25rPF3 
SAVEVALUE 22.PF2 
SAVEVALUE 4»»PF3 
TERMINATE 

VxPERIMENT ENGINEERING DATA STOPS MERE SINCE IT IS NOT CALLED 
FROM THE COMPUTER 


BUFE4 f4»X23*FORE6»FOREHfV4»FOREE#V3»X22f4- 


PF 3 .X 23 .F 0 Re 6 

4 

X23,PF3, FOREH 

3,V4,PF 

.FOREE 

3.V3.PF 

2.X22.PF 

4 

4-.PF3 
A, LIFO 

FQREF.23.22.4* 

25.PF3 

22.PF2 

4».PF3 


transmit alldata back THRU 


TRNSA macro IOEXP ,3,STP3,R3,HAF3,IQEIR, SEGPD 

lOEXP GATE SNF 3,STP3 

test C5 R3fPF3fHAF3 

lOETR ENTER 3,PF3 

SUFFER 

tEAVE 3 fPF 3 

• BACK THRU^ EXPERtHENT I/O 

TTiNSP 


526 

527 

528 
52 V 
5->0 
530 

530 
5^0 

531 
531 
5:>l 
531 
531 
5^1 

531 

532 
5 32 
532 
53^ 
532 
532 
5 32 

532 
5^2 

533 
533 
533 
533 
533 
5 33 
533 
533 
533 
533 
533 
533 
533 

533 

534 
534 
534 
534 

534 

535 

536 

537 

538 

539 

540 
540 
540 
540 
540 
540 

540 

541 

542 


3:49 

HAF3 

ASSIGN 

10, R 3, Pf 

350 


SPLIT 

1,Z1P3 

351 


PRIORITY 

16 

352 


ASSIGN 

3,V23>PF 

353 


ADVANCE 

1 

354 


TRANSFER 

,IQ£XP 

355 

7TP3 

ASSIGN 

3,PF10 ,PF 

356 


transfer 

•lOETR 



DELAY TRANSHISS IDN ONE TIHE 


NAITA 

MACRO 

5TP3, I5f 3,10EXP 

357 

STP3 

PRIORI TY 

15 

35 8 


QUEUE 

3,PF3 

359 


ADVANCE 

1 

360 


DEPART 

3,PF3 

361 


TRANSFER 

,IOEXP 



PART 3^ PAYLOAD DATA INTeRLEAVER TO TRANSMIT 


362 


5EGPO TRAN5F£R ,POSEC 

• •• 

• MODULE 4. SUBSYSTEM ENGINEERING DATA ♦♦ 

* 


rjs 

I 


• ^ ^ # ## »* ei tf ♦«««««» 

PART 1. SUBSYSTEM TQ I/O 


subsystem engineer TNG DATA INPUT 


363 

GENERATE 

l,,20Cri4775f ,25PF 

364 

ASSIGN 

3, 108, PF 

365 

TRANSFER 

♦ SKIP 

366 

HOOLi ASSIGN 

4,PF3,PF 

367 

ASSIGN 

3,FN»FL0«1,PF 

>68 

ASSIGN 

3,V15,PF 

3o9 

SKIP PRIORITY 

10 

370 

TEST E 

PF3rO, ERAUS 

371 

TERMINATE 

• 

• SUBSYSTEM RAU 

• 

• TRANSMIT ALL DATA TO SUBSYSTEM RAU 

TRNSA MACRO ERAU5 , lA.iiAT I4tRl4»PRri4,ERAUNtEI0St 

372 

ERAUS GATE 5NF 

16,MAT1G 

373 

TEST GE 

R14*PF3,PRT14 

374 

375 

ERAUN ENTER 
BUFFER 

14.PF3 

376 

LEAVE 

14,PF3 

377 

TRANSFER .EIDSG 

• TRANSMIT PARI DATA TO SUBSYSTEM RAU 

TRiiSP MACRO PRTl4tiO,RlGtMVPlG, 12, ERAUSfPFiO, ERAUN, V34 

37 8 

PRT14 ASSIGN 

10,R1G,PF 

379 

SPLIT 

1 ,HVP 14 

380 

PRIORITY 

12 

381 

ASSIGN 

3 ,V34 #PF 

332 

ADVANCE 

1 ' 


342 
542 
542 
5h2 
542 
542 
542 
542 
54j 
544 
544 
544 
544 
544 
344 

343 
34o 
547 
>46 
54 V 
350 
531 
552 
533 
554 
535 
556 
5>7 
558 
55V 
3o0 

561 

562 

563 
5o4 

565 

566 

567 
563 
364 

5 70 

571 

572 
5 73 

573 
573 
5 73 
5 73 
5 73 
5 73 
5 74 
575 
5 75 
5 75 
373 
575 
575 







383 

tramsfer 

tERAUS 

384 

MVPIA ASSIGN 

3»PF1 CtPF 

36 5 

TRANSFER 

,ERAUN 


* OELAY TRANSMISSiaN DNE TIME UNIT 


><AITA macro 

WATl4aifl4,£RAU5 

336 

MAT14 PRlOklTt 

11 

337 

QUEUE 

14tPF3 

33 8 

ADVANCE 

1 

389 

OEPART 

14,PF3 

B:fO 

transfer 

fERAUS 


A SUBSYSTEM I/O 

*' . ' ' ' . 



♦ TRANSKIT ALL DATA TO SUBSYSTEM 1/0 


TRNSA macro 

ElOSa,15»6AT 15tRl5,PRT15,EI0EN»5PL15 

391 

EIOSG CATE SNF 

15,hAT15 

392 

test G£ 

R15tPF3»PRT15 

393 

ElOEN ENTER 

15, PF 3 

394 

BUFFER 


395 

LEAVE 

15»PF3 

396 

rRANSFER 

,SPL15 


* TRANSMIT PART DATA TO SUBSYSTEM I/O 


TRNSP MACRO 

PRri5,10,Rl5r«VPi5.16,El05G*PF10,EI0£N,V35 

397 

PRIl 5 ASSIGN 

ICrRlSfPF 

393 

SPLIT 

1, MVP 15 

359 

PRIORI TY 

16 

4C0 

ASSIGN 

3,V35,PF 

401 

ADVANCE 

1^: ^ ^ ^ ^ 

402 

TRANSFER 

tllOSG 

4C3 

MVPIS ASSIGN 

3, Pf 10, PF 

404 

transfer 

f ElOEN 


♦ DELAY TRAHSMlSSiaN ONE TIME UNIT 


raita macro 

rfAtlS, 15,15, EI05G 

405- 

»AT15 PKlORilTY 

15 

406 

QUEUE 

15,PF3 

407 

AOVAKCE 

1 

40 8 

DEPART 

15,PF3 

409 

transfer 

0 

rEIOSO 


^ ENCINEERINC 

subsystem data IN I/O; 90 PERCENT TERMINATED 10 


• PERCENT TO SUBSYSTEM COMPUTER. 

* 


• SBTRM COULD BE 

changed TO AN ASSIGN BEFORE PDSEG IF SOME DATA 


• BYPASSES THE 

COMPUTER. 

410 

SPC15 SPLIT 

t, SBTRM 

41 1 

ASSIGN 

3,V15, PF 

4U 

TEST L 

PF3,l fSdCpu 

413 

ASSIGN 

3,1 fPF 


I/O to COH^UTER jy I/O TO PAYtOAO OATA iNTERtEAV£R 
suasYSrtH CQHPUTeK 


> TRANShlt DATA TO SUdStSTEW COMPUTER 
COMPA MACkO SBtPUtRl6#lEENe»l6,rEENA 

A14i SRCPU TE ir &E H16 rPETfTEENB 

tHTtK ItKiPf 3 




575 
5 73 

575 

576 

577 
577 
577 
577 
577 
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MX2( 1 >12I>761/MX2( 1.13) .772/HX2U , 14) ,90C 



o9b 



INITIAL 

KX2( 1>15),9C6/MX2(1>16) >928/MX2( 1, 17) >95C 



099 



initial 
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50 RELEASES FACILITY 50 



727 

585 


TEST E 

PFl ,60,COHEO 0ETEi((4INE TIME NEXT liOhNLNK 

728 

536 


ASSIGN 

1,0, PF 



729 

58T 


ASSIGN 

3^.1»PF 



730 

568 
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0 

0 




BLOCK 

CURRENT 

TOTAL 

11 

0 

5l47o 

12 

0 

51476 

13 

0 

25738 

14 

0 

25738 

15 

0 

25738 

16 

0 

257 j 8 

17 

0 

2 573 8 

18 

0 

25738 

19 

0 

25738 

20 

0 

0 

SLOCK 

CURRENT 

TOTAL 

61 

0 

25733 

62 

0 . 

0 

63 

0 

0 

64 

0 

0 

6 5 

0 

0 

66 

0 

0 

67 

0 

51476 

68 

0 

2573 8 

6 9 

0 

25738 

7C 

0 

2 5738 

BLOCK 

CURRENT 

TOTAL 

m 

0 

0 

112 

0 

0 

113 

0 

0 

^ 114 

0 

0 

115 

0 

0 

116 

0 

0 

117 

0 

0 

118 

0 

0 

119 

0 

0 

UO 

0 

0 

SLOCK 

CURRENT 

TOTAL 

161 

0 

0 

162 

0 

0 

163 

0 

3494 

164 

0 

3494 

16 5 

0 

3494 

166 

0 

3494 

16 7 

0 

3494 

16 3 

0 

0 

16 9 

0 

0 

170 

0 

C 

SLOCK 

JURRENT 

TOTAL 

211 

0 

0 

212 

0 

0 

213 

0 

0 

214 

0 

0 

215 

0 

0 

216 

0 

0 

217 

0 

0 

218 

0 

0 

219 

0 

0 


r 

o 

o 

CURRENT 

T JTaL 

21 

0 

0 

22 

0 

0 

23 

' 0 

0 

24 

0 

0 

25 

0 

0 

26 

0 

0 

27 

0 

0 

23 

0 

0 

29 

0 

0 

30 

0 

0 

BLOCK 

CURRENT 

TOTAL 

71 

0 

43247 

72 

0 

86494 

73 

0 

43247 

74 

0 

43247 

75 

0 

43247 

76 

0 

43247 

77 

0 

43247 

78 

0 

1462 

79 

0 

1462 

80 

0 

41785 

SLOCK 

CURRENT 

TOTAL 

121 

0 

0 

122 

0 

0 

123 

0 

0 

124 

0 

0 

1 25 

0 

0 

126 

0 

0 

127 

0 

0 

123 

0 

0 

129 

0 

0 

130 

0 

0 

SLOCK 

CURRENT 

TOTAL 

171 

0 

0 

172 

0 

0 

173 

0 

0 

174 

0 

6988 

175 

0 

3494 

176 

c 

3494 

177 

0 

3494 

178 

0 

3494 

179 

0 

0 

ISO 

0 

0 

SLOCK 

CURRENT 

TOTAL 

221 

0 

25738 

222 

0 

25738 

223 

0 

2 5738 

2 24 

0 

25738 

225 

0 

2 5738 

226 

0 

25738 

227 

c 

25738 

228 

0 

0 

229 

0 

0 


8 LUCK 

CUKK Ei‘«T 

total 

31 

0 

0 

32 

C 

0 

33 

0 

25738 

34 

0 

25736 

35 

0 

25733 

36 

c 

25738 

37 

0 

2 573 8 

38 

c 

25738 

39 

0 

0 

40 

0 

0 

BLOCK 

CuKKtNT 

total 

81 

0 

1730 9 

82 

0 

1 7509 

83 

0 

24276 

84 

0 

24276 

8 5 

0 

24276 

86 

0 

24276 

87 

0 

24276 

88 

0 

3258 6 

89 

c 

32 58 6 

90 

0 

32586 

SLOCK 

CURkENT 

TOTAL 

131 

0 

0 

132 

0 

0 

133 

0 

0 

134 

0 

0 

135 

0 

0 

136 

0 

C 

137 

0 

0 

138 

0 

0 

139 

0 

0 

140 

0 

0 

SLOCK 

CURRENT 

total 

181 

0 

0 

182 

0 

0 

183 

0 

0 

184 

0 

0 

185 

0 

0 

186 

0 

c 

187 

0 

0 

188 

0 

0 

189 

0 

0 

190 

0 

0 

SLOCK 

CURRENT 

total 

231 

0 

0 

232 

0 

3494 

233 

c 

349 4 

234 

0 

3494 

235 

0 

3494 

236 

0 

3494 

237 

0 

0 

238 

0 

0 

239 

0 

c 






BLoCk CoAAENT TLiTAL 

A1 0 3 

A2 0 3 

A3 0 3 

AA . 0 0 

A5 0 0 

A6 0 0 

A7 0 0 

AB 0 0 

A9 0 0 

90 0 . 0 

Block cukent total 

91 0 32599 

92 0 0 

93 0 0 

9A 0 0 

95 0 0 

9o 0 0 

97 0 0 

96 0 0 

99 0 0 

IOC 0 3 

BLUCK CURRENT TOTAL 

lAl 0 3 

1A2 0 C 

1A3 0 3 

lAA 0 0 

1A5 0 0 

1A6 C 3 

1A7 0 3 

IAS 0 3 

1A9 0 3 

150 0 3 

BLOCK CURRENT TOTAL 

191 0 3 

192 0 0 

193 0 0 

19A 0 0 

195 0 0 

196 0 3 

197 0 0 

19B 0 3 

199 C 0 

200 0 3 

block Current total 

2A 1 0 3 

2A2 0 0 

2A3 0 3 

2 A A 0 3 

2A5 0 o9b» 

2A6 0 3A9A 

iA7 0 3A9A 

2A8 0 3A9A 

2A9 0 3A^A 


2 lit 

0 

0 

220 

0 

2 5738 

230 

0 

BLuCK CUiiftENT 

TOTAL 

BLOCK CURRENT 

TOTAL 

SLOCK 1 

CURRENT 

251 

0 

0 

261 

0 

3494 

271 

0 

252 

0 

0 

262 

0 

0 

272 

0 

253 

0 

0 

263 

0 

0 

2 73 

0 

2 54 

0 

0 

26 4 

0 

c 

274 

0 

255 

0 

0 

265 

0 

14775 

275 

0 

2 56 

0 

0 

266 

0 

14775 

276 

0 

257 

0 

0 i 

26 7 

0 

14775 

111 

0 

258 

0 

0 

26 8 

0 

14775 

278 

0 

259 

0 

3454 

269 

0 

14775 

279 

0 

26:0 

0 

3494 

270 

0 

14775 

2 80 

0 

BLOCK i 

current 

TOTAL 

BLOCK i 

CURRENT 

TOTAL 

BLOCK 

CURRENT 

301 

0 

0 

311 

0 

14776 

3 21 

0 

302 

0 

0 

312 

0 

14749 

322 

0 

303 

0 

0 

313 

0 

1 

3 23 

0 

3C4 

0 

0 

314 

0 

2 

3 24 

0 

305 

0 

295 50 

315 

0 

1 

3 25 

0 

306 

0 

14775 

316 

0 

1 

326 

0 

3d7 

0 

147 75 

317 

0 

1 

327 

0 

308 

0 

0 

31 8 

0 

2949 8 

328 

0 

309 

0 

14775 

319 

0 

14749 

3 29 

0 

310 

0 

26 

320 

0 

14749 

330 

0 

BLOCK 

CURRENT 

TOTAL 

BLOCK 

CURRENT 

TOTAL 

BLOCK 

CURRENT 

351 

0 

0 

361 

0 

0 

371 

0 

3 52 

0 

0 

362 

0 

0 

3 72 

C 

3 53 

0 

0 

363 

0 

14775 

373 

Q 

354 

0 

0 

364 

0 

14775 

374 

0 

355 

0 

0 

365 

0 

14775 

3 75 

c 

356 

0 

0 

366 

0 

2573 8 

376 

0 

3 57 

0 

0 

367 

0 

25738 

377 

0 

35 8 

0 

0 

36 8 

0 

25738 

378 

0 

3 59 

0 

0 

36 5 

0 

40513 

3 79 

0 

360 

0 

0 

370 

0 

40513 

380 

0 

BLOCK 

CURRENT 

TOTAL 

BLOCK 

CURRENT 

TOTAL 

BLOCK 

CURRENT 

401 

0 

0 

411 

0 

26365 

421 

0 

402 

0 

0 

412 

0 

26365 

422 

0 

403 

0 

0 

413 

0 

0 

4 23 

0 

404 

0 

0 

41 4 

0 

26365 

424 

0 

405 

0 

d 

415 

0 

26 

425 

0 

406 

0 

0 

416 

0 

26366 

426 

0 

40T 

0 

0 

417 

0 

26339 

427 

0 

403 

0 

0 

418 

0 

1 

428 

0 

409 

0 

0 

419 

0 

2 

429 

0 

4:10 

d 

52730 

420 

0 

1 

430 

0 

BLOCK 

CURRENT 

TOTAL 

BLOCK 

CURRENT 

TOTAL 

BLOCK 

CURRBNX 

4 51 

0 

0 

46 1 

0 

0 

471 

0 

452 

0 

0 

462 

d 

0 

4 72 

0 

45i 

0 

0 

463 

0 

0 

473 

0 

4 54 

0 

0 

464 

0 

0 

474 

0 

455 

0 

0 

46 5 

0 

0 

4 75 

c 

456 

0 

0 

466 

0 

0 

476 

0 

457 

0 

0 

467 

0 

0 

477 

0 

458 

0 

0 

468 

0 

0 

4 78 

0 

459 

0 

0 

469 

0 

0 

4 79 

0 

460 

0 

0 

470 

0 

0 

4S0 

0 


TOTAL 

BLOCK 

CUKKENT 

14775 

2 81 

0 

14775 

282 

0 

0 

283 

G 

0 

284 

0 

0 

285 

0 

0 

286 

0 

0 

287 

0 

0 

288 

0 

0 

289 

0 

0 

290 

0 


rOTAL 

c 

0 

0 

0 

0 

14775 

14775 

14775 

14775 

14775 


otut^ CURkcKT 


^91 0 

l-iZ 0 

^93 0 

^94 0 

^93 0 

2 96 0 

297 C 

29 b 0 

2V9 0 

jOC 0 


TCTAc 

14775 

3 

D 

0 

0 

D 

Q 

0 


TOTAL 

BLOCK 

CURRENT 

14749 

331 

0 

44848 

332 

0 

89 696 

333 

0 

44848 

334 

0 

44348 

335 

c 

44848 

33o 

0 

44848 

337 

0 

44348 

338 

0 

2100 

339 

0 

2100 

340 

0 


TOTAL 

BLOCK 

CURRENT 


j41 

C 

30099 

342 

0 

30099 

:>43 

0 

lEt)49 

j44 

0 

12e>99 

345 

0 

12699 

346 

0 

12699 

347 

0 

12699 

348 

0 

99698 

349 

0 

99893 

^5C 

0 


TGTmL 

448^^5 

44d4o 

0 

0 

0 

0 

0 

3 

0 

0 


TOTAL BLOCK CURRENT 
14148 381 0 

26365 382 0 

26365 383 0 

26365 384 0 

26365 385 0 

26365 386 0 

26365 387 C 

0 388 0 

0 389 0 

0 390 0 


TOTAL BLOCK CURRENT 
0 391 0 

0 392 0 

0 393 0 

0 394 0 

0 395 0 

0 396 0 

C 397 0 

0 398 0 

0 399 0 

C 40C 0 


TOTAL 

26365 

26365 

26365 

263o5 

2o365 

26365 

0 

0 

0 

0 


TOTAL BLOCK 

I 431 

I 432 

52678 433 

26339 434 

2o339 435 

26339 436 

50530 437 

101060 438 

50530 439 

50530 440 


CURRENT TOTAL 

C 50530 

0 50530 

0 50530 

0 2173 

0 2173 

0 48357 

0 24191 

0 24191 

0 24166 

0 24166 


BLOCK CURRENT 


441 0 

442 0 

44 3 0 

444 0 

445 0 

440 0 

447 0 

448 0 

449 0 

45G 0 


TOTAL 
24160 
24100 
24loo 
5C53C 
5 0530 
50530 
50530 
0 
0 
D 


total 

BLOCK 

CUKR ENT 

0 

481 

C 

0 

482 

0 

0 

483 

0 

0 

484 

0 

0 

485 

u 

0 

486 

0 

0 

487 

0 

0 

488 

c 

0 

489 

0 

Q 

490 

0 


TOTAL 

oLLcK 

CURRENT 

C 

491 

C 

0 

492 

0 

0 

493 

0 

0 

494 

0 

0 

495 

0 

d 

l96 

0 

c 

497 

0 

0 

490 

0 

c 

499 

0 

0 

500 

0 


total 

0 

0 

0 

3 

5 

0 

0 

3 

0 

0 



BUUCK i 

CURKeWT 

TOTAL 

501 

0 

0 

501 

0 

0 

5 03 

0 

0 

SOA 

0 

0 

5 05 

0 

0 

5 06 

0 

0 

507 

0 

0 

508 

0 

0 

5 09 

0 

0 

510 

0 

0 

block 

CURKEMT 

TOTAL 

551 

0 

0 

5 52 

0 

0 

553 

0 

0 

55^ 

0 

0 

555 

0 

0 

556 

0 

0 

5 57 

0 

0 

558 

0 

0 

559 

0 

0 

560 

0 

0 

BLOCK 

CUaRENT 

TOTAL 

601 

0 

28 

602 

0 

28 

6 03 

0 

28 

604 

0 

28 

6:05 

0 

28 

606 

0 

1 

6,07 

0 

1 


BLULK 

CUHKfcWT 

TOTAL 

511 

0 

0 

512 

0 

0 

51 3 

0 

C 

514 

0 

0 

515 

0 

0 

51 6 

0 

0 

517 

0 

0 

518 

0 

0 

51 9 

0 

0 

520 

0 

0 

BLOCK 

CURRENT 

TOTAL 

561 

0 

0 

562 

0 

0 

563 

0 

0 

56 4 

0 

0 

56 5 

0 

0 

566 

0 

0 

567 

0 

0 

568 

0 

14775 

56 9 

0 

26365 

570 

0 

0 

BLOCK 

CURRENT 

total 


ULULK 

C UKK fcNT 

TOTAL 

521 

0 

0 

522 

0 

0 

523 

0 

0 

5 2^ 

0 

0 

525 

0 

0 

526 

0 

0 

527 

0 

0 

528 

0 

0 

5 29 

0 

0 

5 3G 

0 

0 

BLOCK 

CURRENT 

TOTAL 

5 71 

0 

0 

572 

0 

1 

3 73 

0 

204 

574 

0 

204 

5 75 

0 

7 

576 

e 

7 

5 77 

0 

7 

578 

0 

197 

579 

0 

204 

580 

0 

204 

BLOCK 

CURRENT 

total 


bLJLK 

CUKH tM 

TOTAL 

531 

0 

0 

532 

c 

0 

533 

L 

0 

534 

0 

c 

535 

0 

0 

530 

0 

0 

537 

0 

0 

538 

0 

0 

539 

0 

0 

540 

0 

0 

BLOCK 

CuRk ENT 

total 

5 81 

C 

204 

5 82 

0 

204 

5 83 

1 

204 

5 34 

0 

203 

585 

0 

203 

586 

0 

6 

587 

0 

6 

388 

0 

6 

5 89 

0 

6 

590 

0 

6 

BLOCK 

CUKKENT 

TOTAL 


o LuC K 

CURHtNT 

total 

541 

0 

D 

5*^2 

0 

V 


0 

0 

544 

0 

0 

54 5 

0 

0 

5^0 

0 

0 

547 

0 

0 

548 

0 

D 

549 

0 

0 

550 

0 

a 

BLULK 

CORkENT 

TuTaL 

591 

0 

5 

592- 

0 

197 

593 

0 

197 

594 

0 

197 

595 

0 

28 

596 

0 

23 

597 

0 

2o 

598 

0 

28 

599 

0 

28 

600 

0 

2o 

BLOCK 

CURRENT 

total 





» ^ 

P fACILITlES « 
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-AVERAGE UtlLUATlQN DURING- 


fACUlTY 

NUNBER 

AVcRAGc 

TOTAL 

AVAIL. 

UNAVAIL. 

Current 

PckCENT 

transaction NtNdcR 


ENTRIE5 

riHE/TRAN 

TIME 

TIME 

TIME 

STATUS 

AVAIcadUITY 

SEUiHi. PREcHPTlNC 

'4 

1285B2 

• 000 

.000 




lOO.O 


16 

76869 

. 000 

• 000 




ICO.O 


50 

204 

69.422 

• 842 




100.0 

6 



S TO RAGE 

RAUE)^ 
lOlXP 
CPUEX 
HiiHEC 
VKftEC 
KU5 IC 
RAUSU 
lOSUd 
CPUSU 




» 


5TDKAGES ^ 

<« 

O «r «i l> <( Pppm^p 


-AVEKAGE 


CAPACITY 

AVERAGE 

CONTENTS 

ENTRIES 

AVERAGE 
TIME /UN IT 

TOTAL 

TIME 

36000 

.OOC 

8674698 

.000 

.000 

36000 

.000 

8674698 

.000 

.000 

288 

284.355 

288 

16587.406 

.987 

360COOOO 

9877. 7 69 

20397390 

8.136 

.000 

3600 COOO 

467.540 

965472 

8.x 36 

.000 

108000C 

.000 

140960572 

.000 

.000 

36000 

.000 

14987U4 

.000 

.000 

36000 

.000 

14987124 

.000 

.000 

288 

284.355 

288 

16587.406 

.987 


UTILIZATION DURING- 
AVAIL. UNAVAIL. 4.URRENT PERCENT 

TIME TIME iTATuS AVAIlABILITT 

iCO.O 

ICO.O 

iOO.C 

100. c 

ICO.O 

ICO.O 

100.0 

ICO.O 

100.0 


CURRENT 

MAXIHUM 

contents 

CONIcNTS 

laCC 

1800 

238 

288 
7722C6 
3 6 5o6 
34200 
36 CO 
3 600 

288 

288 




( 


• UuEUfcS * 

• U 


QUEUE 

HAXIHLH 

AVERAGE 

TOTAL 

ZERO 

PLKCENT 

AVERAGE 

SAVERAoc 

lAiLt 

CURRENT 


CONTENTS 

CONTENTS 

ENTRIES 

ENTRIES 

ZEROS 

TIME/TRANS 

TIHE/THANS 

KUM8EK 

GONTENTS 

' - G 

:"'l 

4 000 

GOVS 7 

A0487 

100.0 

.000 

.000 



16 

1 

.000 

Z6339 

26339 

100.0 

• 000 

• 000 




iAVEi^lACE TlKe/rRANS • AVERAGE TIME/TRANS EXCLUDING ZERU ENTRIES 





USER CHAIN TOrAL AVERAGE CURRENT AVERAGE MAXIMUH 

ENTRIES I IME/TRANS CONTENTS CONTENTS CUnTENTS 

A 77439 .892 5 4,114 54 

16 50532 3.210 2 9.655 28 


Nt# t 



)» 9> « ^ O * 0 

« 

6 FULLWORD 5AvevALU£5 


* 

« 

««»»«»* 


I 

0\ 


NUH&ER 
4 
24 
104 
1 10 
116 
122 
12 8 
13 6 
142 

148 

1 54 
162 
168 
IT4 
180 
1 86 
25 5 
261 

2 67 
273 
2 81 
2 87 
Z9S 
2 99 
305 
313 
319 
325 
331 
337 
345 
351 
357 
363 


CONTENTS 

NUHB£R 

861 932 

16 

A6 

25 

1800 

105 

1600 

111 

1800 

117 

1800 

123 

1800 

131 

1 800 

137 

1800 

143 

1800 

149 

1800 

155 

268 

163 

288 

169 

288 

175 

268 

181 

288 

187 

39200 

25 6 

39200 

262 

39200 

268 

39 203 

274 

108 

282 

3 600 

28 8 

3600 

29 A 

3 600 

300 

36C0 

30 6 

3600 

314 

3 6C0 

320 

3600 

32 6 

3600 

33 2 

3600 

33 8 

288 

346 

288 

352 

286 

358 

218 

364 


CONTENTS 

NUMBER 

1997871 

20 

297 

50 

1800 

106 

1800 

112 

1800 

118 

1800 

124 

108 

132 

1800 

138 

1600 

144 

1800 

150 

IBCO 

156 

288 

1 64 

233 

170 

238 

176 

238 

182 

288 

188 

34200 

257 

39200 

263 

39200 

269 

39200 

275 

3600 

283 

3600 

289 

3600 

295 

3600 

301 

3600 

307 

3600 

315 

3600 

321 

3600 

327 

3600 

333 

3600 

341 

288 

347 

288 

353 

288 

359 

286 

365 


CONTENTS 

NUMBER 

5 

21 

16689 

101 

180C 

107 

1800 

113 

1800 

119 

1800 

125 

1300 

133 

130C 

139 

1800 

145 

1800 

151 

1800 

157 

288 

165 

288 

171 

288 

177 

288 

133 

288 

252 

39200 

2 58 

39200 

2o4 

39200 

270 

39200 

276 

3600 

254 

3600 

290 

3600 

296 

3b00 

30 2 

3600 

308 

3oOC 

316 

3600 

322 

3600 

32 8 

3600 

334 

288 

342 

288 

34 8 

288 

354 

288 

^ 360 

266 

366 


CONTENTS 

NUttocR 

5 

22 

108 

102 

1800 

ICB 

1800 

114 

1800 

120 

1800 

I2o 

1800 

134 

1300 

1 AjO 

1800 

146 

1800 

152 

1800 

158 

2 38 

166 

288 

172 

288 

178 

288 

184 

39200 

253 

39200 

259 

39200 

265 

39200 

271 

39200 

277 

3600 

285 

3600 

291 

3600 

297 

3600 

30^ 

3600 

311 

3o0C 

317 

3600 

323 

3600 

3^9 

3600 

335 

288 

^43 

288 

349 

288 

355 

288 

361 

288 

3d7 


CONTENTS 

nUMoER 

44 

23 

IbCO 

103 

IBOO 

1C9 

1800 


IbOO 

121 

1 800 

127 

1800 

135 

loOO 

141 

1800 

147 

1800 

153 

IbOO 

161 

268 

167 

286 

173 

268 

179 

286 

185 

3 A 200 
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SAMPLE DMS STATISTICS 


EQPT 

NO. 


2 


3 


4 



15 


16 


I 




STATISTIC 

BASE 

Experiment RAU 

MAX CONTENTS (K BITS) 

1800 

AVG. TIME/TRANS. 

0 

TOTAL ENTRIES 

8,674,698 

Experiment I/O 

MAX. CONTENTS (K BITS) 

1800 

AVG. TIME/TRANS 

0 

TOTAL ENTRIES 

8,674,698 

Experiment Computer 

MAX. CONTENTS (K BITS) 

288 

AVG. TIME/TRANS. 

.892 

TOTAL ENTRIES 

77,439 

DATA LOST (K BITS) 

861,932 

Subsystem RAU 

MAX. CONTENTS (K BITS) 

3600 

AVG. TIME/TRANS. 

0 

TOTAL ENTRIES 

14,987,124 

Subsystem I/O 

MAX. CONTENTS (K BITS) 

3600 

AVG. TIME/TRANS. 

0 

TOTAL ENTRIES 

14,987,124 

Subsystem Computer 

MAX. CONTENTS (K BITS) 

288 

AVG. TIME/TRANS. 

3.21 

TOTAL ENTRIES 

50,532 

DATA LOST (K BITS) 

1,497,871 

HiBh Rate Recorder 

MAX. CONTENTS (K BITS) 

772,206 

AVG. TIME/TRANS 

8.136 

TOTAL ENTRIES 

20,397,390 

DATA LOST (K BITS) 

0 

dumps (TRANSACTIONS) 

3,494 

Variable Rate Recorder 

MAX. CONTENTS (K BITS) 

36,566 

AVG. TIME/TRANS. 

8.136 

total ENTRIES 

■ 965,472 

DATA LOST (K BITS) 

0 

DUMPS (TRANSACTIONS) 

3,494 
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0 
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14,987,124 
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0 

0 

0 

14,987,124 
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14,987,124 
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288 

3.21 
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1,497,871 

1,497,727* 

1,497,871 

772,206 

772,206 

36,000,000* 

8.136 

8.136 

8792.621* 

20,397.390 

20,397.390 

41,121,762* 

0 

0 

65,703,066* 

3,494 

3,494 

848* 

36,566 

36,566 

36,566 

8.136 

8.136 

1.554* 

965,472 

965,472 

5,055,595* 

0 

0 

0 

3,494 

3,494 

848* 


4 


4 


1800 

0 

8,674,698 


1800 

0 

8,674,698 


288 

.892 

77,439 

861,932 


3600 

0 

14,987,124 


3600 

0 

14,987,124 


288 

3.21 

50,532 

1,497,871 


865,818* 

10.544* 

30,672,732* 

0 

5572* 


40,999* 

10.544* 

1,451,753* 

0 

5572* 


ti 
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STATEMENT 
TOMB€K 


« ft 
ft ft 
'■ftft* 

ftft' 

^ft 


shuttle mission 18 DATA SYSTEM 


HOOULE I - CREATION OF DATA ENTRIES 


9 « ftft ft ft ft ft ft ft ft ftft ftft ftft ft ft ftft ft ft ft ft ftft ftft ftftftftftftftft 

♦ ' 

SIMULATE ^ 

XXI Al CA RO " IS REQUI R ED FOR EACH DATA EWTKIr; 


TTATRTr-MXl VIUT 


I 


CONTAIN THE 
MXKl tJ) 
MXK^f J) 
MATRI X 
MXK 3 f J) 
"INITIALS 
INITIAL 
IM Tl AL 
INITIAL 
INITIAL 
lUlTlAL 
"INITIAL 
INITI AL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 
- INITIAL* 
INITI AL 
INITIAL 
INITIAL 
INI TIAL 
INITIAL 
'“INI TI AL 
INITIAL 
INITI AL 

initial 

INITIAL 
INITI AL 
INITI AL 
INITI AL 
INI TIAL 
INITIAL 
INITI AL 
IVlTi AL 
iNin AL 
INI TI AL 
INITI AL 
INITIAL 
INITIAL 
INI TIAL 
iVl 1 1 AL 
INITIAL 


FOLLOWINC DATA ELEHENTS: 

THE TIME FRGM LAUNCH OF DATA ENTRY J. 

EXPEMKENT NUMBER !.0. 3F DATA ENTRY J. 

X.3,929 

oORATIQN OF DATA ENTRY J. 

HXH 1,1 ) .731/HXl (2,1 > ,1C7/HXT1-3,TT tVZ 
MXll 1,2) ,769/MXl(2,2) , 1 C 7/MXl 1 3, 2 ) , 1 A _ 

KX1M,3) ,7 86/HXl(2,3),AA/HXl(3,3) ,19 

MXK 1,9) , see /MXK 2,9) » 1C 7/ MXK 3, A) ,7 

MXK 1,5) ,861/M XK 2,5) , 1C7/HXK 3,5) ,10 ' 

MXl l 1.6) ,899/H Xl (2, 6) , 1 C7/M XI I 3 , 6 ) , 1 3 
MXK 1,7) ,99C/MXK2, 7).,99/MXK3,7) ,20 
MXKl,o),960/MXK2,8),lC7/MXll3,8),9 
HXK 1,9) ,967/1X112,9 ),IC7/MXU 3,9) ,13 

MXll 1, 10), 1015/MXK 2 ,10) ,107/MXl (3, 10) ,17 
MXll 1, 1 1 ), K0C/MXK2,11 ) ,107/MXl (3 , 11) V12 
1XK1,12),11C1/1X1(2,12),99/MXI(3,12),11 
— MX 11 1 , 13) , 1166/HXK 2,13) ,107/MXl (3 ,13) ,13 


HXK If 1A) ,1 181 /«X1( 2t 1/^ J »107/MX1 (3t lA) 1 13 
MX1(1,15) ,1195/HXK2 fl5) » 107/MXl ( 3 1 151 # 13 
HXi( It 16) • 1298/MXl (2 tl6) ,107/MXl (3, 16) ,13 
MXll 1,17) , X3A2/MXK 2,17) , 1 07/MXl (3 ,17) , 8 
MXK 1,18), 16C3/MXH 2,18) ,7/MXn3 f 18) ,22 

MXK 1,19) ,18C0 /MX1( 2 ,191 ,1 2/MXl { 3 , 1 9) ,27 
MXK 1,20 , 1873 /HXK 2,20) t5/MXl(3 ,20 ) ,13 

MX1( 1,21), 1877/HXU2,21),12/HXU3,21),S8 
MX II i , 2 2 ) , 18 79 /M X 1 ( 2 , 2 2 ) , 7 /M X 1 13 ,2 2 ) , 8 A 

MXK 1 ,23 ) , 19 56/MXK 2,23) ,5/HXl (3 ,23 ) ,12 

MX I ( 1 ,24 ) , 1 970 /MX 1 ( 2 , 2 A ) , 1 2/ MX 1 ( 3 , 2 A ) , 30 

MX 1 ( 1 , 2 5 ) f 19 72 /M X 1 ( 2 , 2 5 ) , 7/M X 1 1 3 , 25 ) , 1 6 
MXK l,2bl,I99D/MXl(2,26) ,7/MXl(3 ,26 ) ,7 
MXK I, 27 ) , 1993 /MXK 2 ,27) ,5 /MXK 3 ,2 7 ) ,20 
KXK I , 28 ) , 203A/MX K 2,28 ) , 5/MXl (3 ,28 ) ,12 
MXl 11,29) ,2C39/MXK 2 ,29 ) , A/HX 1 ( 3 ,29 ) ,3 
MXli 1, 301, 20A7 /MXK 2,30 ) ,1 2/ MXK 3 ,30) ,7 
MXK 1,31 ) , ?C56/HXl (2.31) ,12/MX1( 3 , 31 ) ,105“ 
MX I( 1 ,32 ) • 20 bo/M X 1 ( 2 , 3 2 ) , 5 /MXl 1 3 ,32 ) , 13 
MXll I f 33) , 2059 /MXK 2,33) ,7/HXll3 ,33 ) ,57 
MXl 1 1 , 34 ) ,21 1 6 /MX K 2 1 3 A ) , 5 / MX U 3 f 3A ) , 1 3 
MXK 1, 35), 21 2C /MXK 2,35) ,7/MXK3 ,35) ,9 

MXU 1.361.213A/MX1(2,36),7/HX1 (3 *34 *9 

MX K I t 3 I ) , 21 AS/MXK 2,3 1) ,7 /MX K J ,3 7 I ,1 A 
MXK 1 , 3S ) , 21 53/MXil 2 , 33 ) ,5/MXll3 ,38) fl9 


1 

2 

3 

A 

5 

-r 


7 

8 


9 

1C 

11 


13 

14 

15 

16 
17 

-18 


19 

2C 

21 

22 

23 

-24 

25 

26 
27 

“28 

29 

-30 

31 

32 

33 

34 

35 
-36 

37 

38 

39 
“40 

41 


—42 
43 
■ 44 

45 

46 

47 
— -4S 

49 
- 50 

51 

52 

53 
5A 
55 


MXK lt894) 
•^Xlt 1,395) 
fix in , 896) 
“XI ( 1,897) 
^XU 1,393) 
“X!( 1,39<3) 
M X I n , 9 : : ) 
MXK 1,901 ) 
MXK l,9C2) 
MXK 1 ,9C3) 
“XK 1, 90<») 
MXK l,9C5) 
MXK l,9Ct>) 
HXK 1,9^7) 
NxK 1,9^9) 
MXK 1 ,9:9) 
MXK 1,910 
HXU 1,911) 
HXK 1,912) 
MXlC 1,913) 
MXK 1,914) 

Mxl ( 1 , 915 ) 
MXK 1,916) 
MXK 1,917) 
MXK 1,918) 
NXK 1,919) 
MXK 1,920) 
MXK 1,921) 
MXK 1,922) 
MXl( 1,923) 
MXK 1,924) 
MXK 1,^25) 
MXK 1, 926) 
MXK 1.927) 
MXK 1,928 ) 
MXK 1,929) 


, 146 67/ M XI ( 2,894) , 5/MXK 3,894) ,1 3 
,1 4671 /MXK 2,895) , IC 7/ MXl (3,395) fl2~ 
, 146 75 /MX 1 ( 2 ,8 96) ,4/ MX K 3 ,896) ,2 
,14677/MXI ( 2 ,89 7 ) , 7/MXl( 3 ,897 ) ,2 
,14690/MXK 2 ,8 99 ) , 7/MXl ( :> ,898) , 1 1 
,l47:2/MXl(2,bS9) ,7/MXl( 3 ,899 ) ,1 
,147C5/MX 1 (2 ,900 , I 07/ 1 (3,9 00 ,12 

, I47ll/MXK2,9C1 ) ,7/MX4. 3,9C1) ,39 
,U7 44/MX 1 (2,9C2 ) ,107/Mxl ( 3,9 02) ,12 
,U7 44 /M)i 1(2,9Cj) ,5/MXl( ^,9Ci),l 3 
, 147 56/MXI (2,9C4) ,7/MX 1 ( 3,904 ) ,4 5 
,147 79 /mx 1 ( 2,9C5) , 1 07/MXI ( 3,9C 5) ,13 
, 1<,7 79/hX 1 ( 2 o) ,5/MXK 3,90o) ,13 
,146CC/MXl(2,.^7),5/NXKi,90 7),23 
,14809/MX1(2,90 3I ,107/MXl(3,9C8l ,13 
, 1431 6/MX 1 (2, 9C9) ,44/M XK 3,909 ) ,5 
, 1 43 3 ''/vxK 2 ,910 ,5/MXK 3 , 910) ,1 3 
, 14831 /MXK 2,911 ), 107/MXK 3,91 1) ,13 
,14347/MXI(2,912),107/MXI(3,912),13 
, 14947 /MXK2, 913), 5/MXl(3f9lj), 13' 
,143 o 1/MXK2,914),1C7/MX1(3,914),13 
, 143 9C /MX 1(2, 915), 5/ MX I (3, 915), 13 
, 1 49 11 /MXK2, 916), 5/ MX 1(3, 916), 13 
,149 1 1 /MXl (2 ,917) ,1 07/M.XI ( 3,917) ,15 
, 149 5<:/“X 1(2,91 8) ,107/ MXK 3, 9 18) ,13 
, I 49 52 /MXK2, 919), 5/ MX 1(3, 919), 13 
,l49o8/MXl( 2 ,9?r ) ,4 4/M XI ( 3,920) ,7 
,14971/MXK2,921 ) ,5/M.Xl(3 ,921) ,21 
,1 5047/MXl (2 ,922 ) ,5/MXl ( 3 ,922) ,l 3 
, 151 17/MXK 2,9^3) ,5/MX K 3 ,92 3) ,1 3 
,151 32 /MXK2, 92 4), 5/ MX 1(3 ,924) ,12 
I ,151 9‘^/MXK 2 ,925) ,5/MXl (3.925) .1 3 ‘ 

, 152 0 7/MXK 2 ,92b ) , 5/ MX 1 ( 3 ,926 ) , 1 6 
, 15229/MXl (2 ,927) ,5/MXl( 3 ,927 ) ,12 
I, I 52 45/MX 1(2 , 928) .5/MXK 3,928) ,13 
, 15269/MXK2 ,929) ,5/MXK 3 ,929) ,13 


C , ,, I, .25PF 
12,1 ,PF 
,EXP1 
12^, 1,PF 
VI 

1, MX K I ,P12) ,PF 

2, *UK2,P12) ,PF 

i,Mx 1( 3.P12) ,PF 

J3 uT A 1 
P12 ,929,8XP 
1 

MX 1 

MXK l,P12)-“Xl (l,V2)- 
PI 2-1 
1 


CREATE kCRKER T R ANS ACT I€ir“ 
NUMbER FIRST DATA ENTRY 

NUMtfER DATA ENTRIES 
uEL AY INTER ARR! VAL T IME 
KECURO TIME FRuM LAUNCH 
RECORD EXPERIMENT NJMBER 
^ECQRD DATA ENThY CJRATION 
CREATE JOdTAPE RECORD 


* — COMPUTE IMTERARRIVAL-TIME 


911 


913 

914 

915 

916 

91 7 

91 9 
92C 
921 

92 2 
923 

924 

9^5 

926 

927 

928 

929 

— g 3P 

931 

932 

933 

— 93^ 

935 

— 936 

9d7 

938 

939 

94T 

941 

942 

943 

944 

945 

946 ' 

947 

■ 0^,5 — 

949 

95'' 

951 

953 



955 

956 

95 7 

95 8 

959 * 

9er 

961 

96 2 
963 


